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AMENDMENT BEFORE FIRST OFFICE ACTION 

Sir: 

Prior to issuance of the first Office Action in the 
above -identified application, kindly enter the following: 

IN THE DRAWINGS 

Please approve the proposed drawing amendments set forth 
in the Letter to the Official Draf tsperson, filed concurrently 
herewith. 

If the proposed drawing amendments are approved please 
substitute the enclosed formal drawings (which include the 
proposed amendments) for the originally filed drawings. 

IN THE APPLICATION 

The Applicant amends the specification, claims and 
abstract as indicated on the attached marked up pages. 

Pursuant to 3 7 CFR § 1.121, replacement pages with the 
amendments presented in clean form are enclosed. 

REMARKS 

The certified English translation has been amended to 
place it in closer accord with U.S. practice. That is, this 
amendment adds various subtitles as suggested by 37 CFR 1.77. 
A clean substitute specification and claims is enclosed for 
use in the PGPub document. 

The drawings have been amended as indicated in the 
enclosed letter to the Official Draf tsperson . Entry of the 



U.S. Serial No. 09/731 893 - Page 2 



\P £ i^mended formal drawings is respectfully solicited and for 
publication in the PGPub document. 
* Granting of these requests is respectfully solicited. 
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AFFIDAVIT 



HE IDE K. BOUTELL, being duly sworn, deposes and says that: 
the attached document is a direct copy of an English 
translation made by her personally of the German language text 
deposited in the United States Patent and Trademark Office 
December 6, 2000, under Serial No. 09/731 893, and that to the 
best of her knowledge and belief the attached translation is a 
full and accurate translation, without additions or omissions, of 
said German language text above-identified. 

Heide K. Boutell 

STATE OF MICHIGAN } 

} ss 

COUNTY OF KALAMAZOO } 

On this day of hfJ>n*t0M , 2001, before me 

personally appeared Heide K. Boutfell , who being by me duly 
sworn, deposes and says that she is the person described in and 
who executed the foregoing instrument and that the statements so 
made therein are true and correct in all particulars to the best 
of her knowledge and belief, and that further affiant says not. 

NOTARY /jilPi {^^z/^aJy^ ' 

SEAL Notary Public 



My commission expires 
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A LOOP -TYPE REACTOR COLUMN 

FIELD OF THE INVENTION 
[0001] A loop-type reactor column comprising a reactor 
column housing, comprising a mixing chamber and an inlet 
in the area of the floor of the loop-type reactor column, 
and an outlet in the area of a head end of the loop -type 
reactor column for the material to be processed, 
comprising a stator and a rotor driven by a motor, 
whereby stator and rotor are mostly arranged in the 
portion of the mixing chamber facing the second head, 
stator and rotor have each at least one hollow cylinder 
provided with longitudinal slots, the hollow cylinders of 
the stator and the ones of the rotor are interleaved with 
one another concentrically and alternately, and the 
stator has a guide tube extending into the mixing 
chamber, in which guide tube is arranged a conveyor worm. 

BACKGROUND OF THE INVENTION 

[0002] Such a loop- type reactor column is known from 
the DE 39 19 828 and is used to process liquids of 
varying viscosity. Such loop-type reactor columns are of 
great importance in particular in the area of food 
processing, for example for mixing, emulsifying, 
homogenizing, suspending, adding, stirring smooth, 
drawing under, etc., of liquids and, if necessary, solids 
to be processed. In the loop- type reactor columns with a 
conveyer worm provided for the transport of the material 

(also known as a dynamic mixer) , the material is thereby 
processed by the rotating hollow cylinders of the rotor 
and of the stator. These slotted hollow cylinders cause, 
for example, a reduction in size of drops during 
emulsions * 
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[0003] The conveyor worm is, in conventional loop-type 
reactor columns with conveyor worms driven by its own 
shaft, separate from the rotor. This requires passages 
for the shafts on each of the two end faces of the 
reactor column housing. Motors must then be mounted on 
the outside of the reactor column housing to drive the 
shafts. This design of the loop-type reactor column and 
also the installation of such a loop-type reactor column 
is expensive. The parts of the rotor and of the conveyor 
worm, which parts rotate separately from one another, 
also increase the susceptibility to breakdown of the 
loop- type reactor column. Also the operation of a motor, 
one for the rotor and one for the conveyor worm is 
related to increased costs. 

[0004] Furthermore, loop -type reactor columns are 
known in which rotor and conveyor worm are fastened on a 
common shaft. The shaft is in these loop-type reactor 
columns guided through the floor of the reactor column 
and is supported outside of the reactor column housing. 
A large distance between the hollow cylinders of the 
rotor and of the stator on the one hand and the bearing 
on the other hand results thereby. This is 
disadvantageous since the largest forces and moments 
acting onto the shaft occur in the area of the hollow 
cylinders, thus at the unsupported free end of the shaft, 
which in particular in the case of high speeds results in 
problems . Help was found in a further bearing in the 
area of the hollow cylinders which, however, resulted in 
problems during cleaning of the mixing chamber. 

SUMMARY OF THE INVENTION 
[0005] The basic purpose of the invention is therefore 
to provide a loop-type reactor column which is simpler in 
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design, and easier to install, and is less susceptible to 
breakdown during operation, and is less expensive and can 
be operated also at high speeds. 

[0006] This purpose is attained according to the 
invention by the conveyor worm and the rotor being 
fastened on a common shaft driven by a motor, and by the 
shaft being guided through the head end of the loop- type 
reactor column and being rotatably supported in the head 
end and/or above the head end. 

[0007] With this arrangement of rotor and conveyor 
worm, it is possible to not only eliminate a second 
motor, but also the design and installation of the loop- 
type reactor column is simpler. Thus, it is now merely 
necessary to provide an opening and a bearing for the 
shaft, on which then both the rotor and also the conveyor 
worm are fastened. This bearing is thereby to be 
provided in the head end so that the forces occurring in 
the shaft can be discharged near the point of creation 
from the shaft into the reactor column housing. Namely, 
the largest forces and moments, which act onto the shaft, 
occur in the rotor and same is arranged in the portion of 
the mixing chamber facing the head end. 
[0008] The inlet is according to the invention 
provided in the floor of the loop- type reactor column, 
whereby advantageously the guide tube for the conveyor 
worm terminates in the area of this inlet. 
[0009] The bearing of the shaft can according to the 
invention be sealed off in or rather at the head end with 
respect to hollow chambers in the reactor column housing 
which house the material to be processed. The seal can 
advantageously be a slide ring packing. 
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[0010] The inlet, the guide tube, the rotor, and the 
stator, and also sheet-metal guides fastened on the 
stator can according to the invention be centrally 
arranged . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] One exemplary embodiment of a loop -type reactor 
column is described in greater detail in connection with 
the drawings, in which: 

[0012] Figure 1 is a vertical cross-sectional view of 
a loop- type reactor column, 

[0013] Figure 2 is a horizontal cross-sectional view 
taken along the line II- II of Figure 1, and 
[0014] Figure 3 is a vertical cross-sectional view 
taken along the lines III-III of Figure 1. 

DETAILED DESCRIPTION 
[0015] A loop-type reactor column (Figure 1) has a 
reactor column housing 1 with a mixing chamber 2. The 
material to be processed can enter the mixing chamber 2 
of the loop-type reactor column through an inlet 3 or can 
exit from the mixing chamber 2 through an outlet 4 . The 
mixing chamber 2 itself has a cylindrical shape, and the 
inlet 3 is provided in the floor of the loop-type reactor 
column. A stator 5 projects into the mixing chamber 2, 
which stator is fixedly connected to the reactor column 
housing. The stator 5 has two hollow cylinders 15, the 
cylinder walls of which have longitudinal slots 9. The 
stator 5 is furthermore provided with a guide tube 6 
which extends almost over the entire length of the mixing 
chamber 2. A shaft 10 projects into this guide tube as 
well as is guided through the head end of the reactor 
column housing remote from the inlet 3 to the exterior 
reactor column housing 1. The shaft is thereby rotatably 
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supported in the bearings 11 provided above the head. A 
rotor 8 is fastened to the shaft 10. This rotor has two 
hollow cylinders 16, which have longitudinal slots 9 just 
like the hollow cylinders 15 of the stator. The hollow 
cylinders 15 of the stator and rotor 16 are, alternately 
interleaved and concentrically arranged with respect to 
one another {see also Figure 2) . Furthermore a conveyor 
worm 7 is fastened to the end of the shaft 10 which 
projects into the guide tube 6. A front storage chamber 
17 is created on the outside of the stator or of the 
guide tube 6 by means of a sheet -metal guide 14 (see also 
Figure 3) . This front storage chamber 17 is ringlike and 
open over the entire circumference in direction of the 
inlet 3 of the loop- type reactor column. Plural holes 
are provided in the upper wall of the front storage 
chamber 17 into each of which hollow tubes 13 are 
received and attached. These tubes 13 connect the front 
storage chamber 17 to a rear storage chamber 12 provided 
in the head end of the reactor column housing 1. This 
rear storage chamber 12 opens into the outlet 4 of the 
loop- type reactor column. 

[0016] The path of the material to be processed 
through the loop -type reactor column and the operation of 
the loop-type reactor column will be described 
hereinafter. The material to be processed enters through 
the inlet 3 in the reactor column housing 1 into the 
loop- type reactor column. It thereby reaches first due 
to the conveyor pressure into the guide tube 6. It is 
there picked up by the conveyor worm 7 and is transported 
upwardly. The upper end of the guide tube 6 transfers 
over into a first hollow cylinder 15 of the stator. 
Since the guide tube 6 is upwardly limited by the rotor 
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8, the material is pressed by the feed pressure through 
the longitudinal slots 9 in the hollow cylinder 15 of the 
stator. A first hollow cylinder 16 of the rotor 8 
rotates on the outside of the longitudinal slots 9. The 
material exiting from the hollow cylinder 15 is cut off 
through the longitudinal slots 9 provided in this rotor, 
and is comminuted, emulsified or the like. The same is 
happening on the outside of the longitudinal slots in the 
first rotor hollow cylinder 16 since these hollow 
cylinders 16 in turn are followed by a hollow cylinder 15 
of the stator 5. After the material has been pressed 
through this hollow cylinder 15 of the stator 5, a 
further hollow cylinder 16 of the rotor 8 and a last 
hollow cylinder 15 of the stator 5, the material moves 
back into the free space of the mixing chamber 2 between 
the guide tube 6 and the reactor column housing 1 . Due 
to the existing feed pressure, the material between the 
guide tube 6 and the reactor column housing 1 is again 
fed back in direction of the inlet 3 . It there again 
enters into the guide tube 6 due to the suction of the 
feed flow and travels the same path. A portion of the 
material, however, enters through the space opening in 
direction of the inlet 3 into the front storage chamber 
17 provided behind the sheet -metal guide 14. From there 
it is moved through the tubes 13 into the rear storage 
chamber 12 . When sufficient material has been collected 
there, same can finally again exit through the outlet 4 
from the loop- type reactor column. 
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